








ZKLFK PHDQV LW KDV WKH DELOLW\ WR UHIUDLQ WKH NQRFNLQJ DQG SURGXFH KLJKHU WKHUPDO HIILFLHQF\
HIIHFWLYHO\ LQ HQJLQHV $V NLQG RI FOHDQ HQHUJ\ DQG ZKRVH FRPEXVWLRQ SURGXFWV DUH SHUIHFWO\
HQYLURQPHQWDOIULHQGO\ HWKDQRO KDV EHHQ FRQVLGHULQJ DV DQ LGHDO IXHO VXEVWLWXWLRQ IRU D ORQJ WLPH
7KHUHIRUHLQRUGHUWRUHGXFH12[DQGRWKHUSDUWLFXODWHVHPLVVLRQVIURPHQJLQHWKLVSDSHUSUHVHQWHG
WKH WHFKQLFDO URXWH ZKLFK DSSOLHG 0LOOHU F\FOH DQG HWKDQRO WR D WXUERFKDUJHG GLHVHO HQJLQH 7KH




















DW WKH HQG RI QLQHWHHQWK FHQWXU\ 'LIIHUHQW IURP 'LHVHO F\FOH WKH GLVSODFHPHQWV RI FRPSUHVVLRQ
VWURNH DQG SRZHU VWURNH RI WKLV HQJLQH DUH QRW WKH VDPH 7KH $WNLQVRQ HQJLQH XVHG FRPSDUDWLYH
FRPSOLFDWHG FRQQHFWLQJ URG DV WKH SRZHU IURP FUDQNVKDIW WR WKH SLVWRQ 7KLV GHVLJQZDV EULOOLDQW
ZKLFK XVHV GLIIHUHQW FRQQHFWLQJ URG ZRUN WRJHWKHU DQG PDGH HDFK VWURNH¶V UDQJH GLIIHUHQW 7KH
LQWURGXFWLRQRIFRQQHFWLQJURGQRWRQO\DIIHFWVWKHGLVSODFHPHQWRISLVWRQEXWDOVR WKHPRPHQWXSRQ
FUDQNVKDIWKDV EHHQFKDQJHG 1RQHWKHOHVVWKHFRPSOLFDWHGFRQQHFWLQJ URG LV IDUZRUVHWKDQ'LHVHO
F\FOH HQJLQH RQ YROXPH DQG PDOIXQFWLRQ FRQGLWLRQV VR LW ZDVQ¶W DEOH WR SRSXODUL]H RQ YHKLFOHV
0LOOHUUHXVHGWKHSULYLRXVXQHTXDOFRPSUHVVLRQH[SDQVLRQUDWLRHQJLQH LQEXWDEDQGRQHGWKDW
FRPSOH[ FRQQHFWLRQJ URG E\ WDNLQJ WKH YDULDEOH YDOYH WLPLQJ LQVWHDG WR IXOILOO WKH VDPH DLP +LV












FORVLQJ WLPLQJ DQG PDNH WKH ZRUNLQJ VWURNH ORQJHU ZKLFK PHDQV PDNLQJ WKH FPRSUHVVLRQ UDWLR
VPDOOHUWKDQWKHH[SHQVVLRQUDWLR)XUWKHUPRUHWKHGLVFXVVLRQRIWKHHQHUJ\FULVLVDQGHQYLURQPHQWDO
FRQWDPLQDWLRQ KDV EHHQ VLPPHULQJ LQ UHFHQW \HDUV(QJLQHHUV DUH DOZD\V GHGLFDWHG LQ ILJXULQJ RXW
QHZ PHDVXUHV ZKLFK FRXOG LQFUHDVH IXHO HIILFLHQF\ DQG LPSURYH HPLVVLRQ SHUIRUPDQFH
VLPXOWDQHRXVO\ 8QGHU WKLV VLWXDWLRQ 0LOOHU F\FOH KDV EHHQ UHFRQFHUQHG $OWKRXJK 0LOOHU F\FOH
SRVVHVVHGORWVRISURPLQHQWDGYDQWDJHV WKHPDUNHWLQJSURPRWLRQZDVQRWWKDWVXFFHVVIXO1RZDGD\V
IHZHQJLQHVFRXOGEHWUXO\FRQVLGHUHGDV0LOOHUF\FOHHQJLQHVDQGWKH IXQFWLRQRI0LOOHUF\FOHLVIDU
DZD\ IURP EHLQJ IXOO\ XWLOL]HG 7KH UHDVRQZK\ WKH KHUHLQEHIRUH SKHQRPHQRQ DSSHDUHG FRXOG EH
LPSO\FRQFOXGHGFXVWRPHUV¶GULYLQJH[SHULHQFHDQGWKHGULYLQJSHUIRUPDQFHRI0LOOHUF\FOHHQJLQH
LWVHOIZHUHIDUDZD\WREHVDWLVILHG6SHFLILFDOO\GXULQJ WKHVWDUWLQJSURFHVVDQGXQGHUORZPHGLXP
ZRUNLQJ FRQGLWLRQV 0LOOHU F\FOH OHDGV WR WKH UHGXFWLRQ RI WKH LQWDNH PL[WXUH JDV 7KHUHIRUH
UHJDUGOHVV RI WKH IDFW WKDW WKHUPDO HIILFLHQF\ RI WKH 0LOOHU F\FOH HQJLQH FRXOG EH HQKDQFHG WKH
RYHUDOO WRUTXHRXWSXW LV UHGXFHG8QGHU VWDEOH KLJKVSHHGZRUNLQJFRQGLWLRQV WKH LQIOXHQFHRI WKH
SUREOHP FRXOG EH LJQRUHG WR D FHUWDLQ H[WHQW $FFRUGLQJ WR WKHVH IDFWRUV DXWRPRWLYH HQJLQH
HQWHUSULVHV KDYH OLWWOH LQWHUHVWV LQ0LOOHU F\FOH+RZHYHUZLWK WKH FRQWLQXRXV SURJUHVV RI HQJLQHV
YDULRXV QRYHO WHFKQRORJLHV DQG PHWKRGRORJLHV KDYH EHHQ SURSRVHG (VSHFLDOO\ VRPH QHZW\SH RI
HQJLQHVZKLFK DUH TXLWH GLIIHUHQWZLWK WKH FRQYHQWLRQDO HQJLQHV KDYH EHHQ GHULYHG )RU WKH QRYHO
HQJLQHV WKH GLIIHUHQFHV EHWZHHQ WKHPDQG WKH FRQYHQWLRQDO HQJLQH DUH QRW OLPLWHG WR WKH GHWDLOHG
DVSHFW EXW SUHVHQW LQ WKH RYHUDOO GHVLJQ PHWKRGRORJ\ 7KH GHYHORSPHQW RI WKH LQQRYDWLYH HQJLQH
SURYLGHVPRUHRSSRUWXQLWLHVIRUWKHDSSOLFDWLRQRI0LOOHUF\FOH
/LWHUDWXUHUHYLHZ
0RUHWKDQVL[SDSHUVZKLFKZHUHDOO DERXW WKHDSSOLFDWLRQRIQHZ WHFKQRORJLHV WR WKH0LOOHUF\FOH




F\FOH UHIHUUHG WRPDQ\ QRYHO HQJLQH W\SHV >@ /LQ=KX DSSOLHG0LOOHU F\FOH WR DPHGLXP VSHHG
HQJLQHZLWKF\OLQGHUV>@)HGHULFR0LOORDSSOLHG0LOOHUF\FOHWRDPHGLXPVSHHGPDULQHHQJLQH
DQG WKH UHODWLRQVKLS RI WKH H[KDXVW JDV UHFLUFXODWLRQ (*5 UDWLR ZLWK WKH 0LOOHU WLPLQJ ZDV
HYDOXDWHG>@,QWKLVUHVHDUFKZLWKDVOLJKWJURZWKRIIXHOFRQVXPSWLRQWKH12[HPLVVLRQDFKLHYHG
D UHGXFWLRQ RI7KHUHDIWHULQ4LIX:DQJ¶VUHVHDUFKWKHSHUIRUPDQFHRI WKHDSSOLFDWLRQRIWZR
VWDJH WXUERFKDUJHUV LQ D PDULQH0LOOHU F\FOH HQJLQHZDV DQDO\VHG >@ 7KH QHZ W\SH RI - JDV
HQJLQHZKLFKZDVHVWDEOLVKHGE\.ODXV3D\UKXEHUZDVDKLJKVSHHGDQGKLJKHIILFLHQF\0LOOHUF\FOH
HQJLQH 7KH PRVW SURPLQHQW FKDUDFWHU RI WKLV HQJLQH LV WKDW WKH RSHUDWLQJ SHUIRUPDQFH XQGHU WKH
KLJKODQG HQYLURQPHQW LV SUHWW\ JRRG >@ 'XH WR WKH DGYDQFHG FDWDO\WLF FRQYHUWHU WKH H[KDXVW
SHUIRUPDQFHRI -HIIUH\%ODLU¶V5RWD[$&($GYDQFHG&RPEXVWLRQ(IILFLHQF\ZDV EHWWHU WKDQ WKH
%$7 WKH EHVW DYDLODEOH WHFKQRORJ\ VWDQGDUG >@'XULQJ WKH VDPH SHULRG 6W|EHU6FKPLGW DOVR
SURSRVHGDPHGLXPVSHHGHQJLQH RSHUDWLQJZLWK0LOOHUF\FOHDQGWKHUHZDVDQ(*5V\VWHP LQWKH
HQJLQH>@7KURXJKWKHDSSOLFDWLRQRI0LOOHUF\FOHWKHWKHUPDOHIILFLHQF\RIWKH6FXGHULVSOLWF\FOH
HQJLQH DFKLHYHG SURPLQHQW LPSURYHPHQW >@ ,Q WKH VDPH \HDU 0LFKDHO 5LHVV LQYHVWLJDWHG WKH
DSSOLFDWLRQRI0LOOHUF\FOHWRWKHWXUEXOHQFHJHQHUDWLRQDQGWKHFRQVHTXHQFH LOOXVWUDWHGWKDW IRU DOO
FDVHVH[DPLQHGLWZDVSRVVLEOHWRVKRZWKDWDFOHDUFRUUHODWLRQH[LVWVEHWZHHQUHVXOWVEDVHGRQ&)'
FRPSXWDWLRQV VXFK DV JOREDO FKDUJH PRWLRQ RU7.( DQG WHVWUHODWHG SDUDPHWHUV OLNH FRPEXVWLRQ






WKH UHVHDUFK FRQGXFWHG WKH LPSDFWRI0LOOHU F\FOH WR NLQGV RI GHWDLOHG SHUIRUPDQFH IDFWRUVRI WKH








DOVR UHGXFHG WKH 12[ HPLVVLRQV E\  >@ ,Q WKH VDPH \HDU WKH RYHUDOO SHUIRUPDQFH XQGHU
GLIIHUHQWZRUNLQJFRQGLWLRQVRIWKH+920LOOHUF\FOHHQJLQHZDVFRPSUHKHQVLYHO\DQDO\VHG LQ-XKD
+HLNNLOl¶VUHVHDUFK7KURXJKDQDO\VLVWKHPRVWQRWLFHDEOHUHGXFWLRQRIWKHDOGHK\GHVW\SHHPLVVLRQV





F\FOH SHWURO HQJLQH LQ WKH FRPEXVWLRQ SURFHVV LQ  >@ 'XULQJ WKH VDPHSHULRG WKH UHVHDUFK
DERXW WKH FRPELQDWLRQ RI0LOOHU F\FOHZLWK WKH OHDQ EXUQ WHFKQRORJ\PHW WKH861DWLRQDO 3DUNV
6HUYLFH 136 %$7 VWDQGDUG >@ 7KURXJK &)' FRPSXWDWLRQDO IOXLG G\QDPLFV VLPXODWLRQ WKH
SHUIRUPDQFHPDSVRI WKHGXDO0LOOHUF\FOH LQ WKH+LJK6SHHG'LUHFW ,QMHFWLRQ +6',HQJLQHZDV
FDUULHGRXWUHVSHFWLYHO\E\*XYHQ*RQFDDQG&DUOR$OEHUWR>@
7KHORZWHPSHUDWXUHFRPEXVWLRQWHFKQRORJ\ERWKZLWKWKHPL[FRQWUROV\VWHPKDYHEHHQFRPELQHG
WRJHWKHU DQG ZKLFK WXUQHG RXW WKDW ERWK 12[ HPLVVLRQV DQG 30 HPLVVLRQV IURP WKH KHDY\GXW\
0LOOHU F\FOH HQJLQH ZHUH DOO UHGXFHG > @ ,Q WKLV UHVHDUFK WKH LQIOXHQFH RI ERWK /DWH ,QWDNH
9DOYH &ORVH /,9& DQG (DUO\ ,QWDNH 9DOYH &ORVH (,9& LQ 0LOOHU F\FOH ZDV FRPSDUHG DQG
DQDO\VHG 7KH UHVXOW VKRZHG WKDW XQGHU WKH KLJK ORDGZRUNLQJ FRQGLWLRQ WKH DSSOLFDWLRQ RI (,9&
VKRZHGEHWWHUSHUIRUPDQFHWKDWWKHIXHOFRQVXPSWLRQZDVLPSURYHGE\ZKLOHWKH/,9&GLGQ¶W
DFKLHYH DQ\ LPSURYHPHQW+RZHYHU XQGHU WKH ORZ ORDGZRUNLQJ FRQGLWLRQ WKH IXHO FRQVXPSWLRQ
UDWHRIWKH/,9&0LOOHUF\FOHHQJLQHZDVGHFUHDVHGE\DQGWKHYDOXHRIWKH(,9&0LOOHUF\FOH
ZDV  >@ 7KURXJK LQWURGXFLQJ WKH 3LORW )XHO ,QMHFWLRQ 3), V\VWHP LQWR WKH 0LOOHU F\FOH
HQJLQH &OHPHQV %UFNQHU IXUWKHU GHYHORSHG WKH LQIOXHQFH RI 0LOOHU F\FOH WR WKH H[KDXVW
SHUIRUPDQFHLQD/ORZVSHHGDQGKHDY\ORDGGLHVHO HQJLQH>@%\WKH$SSDUHQW+HDW5HOHDVH
5DWHV DQDO\VLV $+55 WKH LPSDFW RI WKH (*5 UDWLR WR WKH 12[ HPLVVLRQ RI WKH PHGLXPVSHHG
KHDY\ORDG0LOOHUF\FOHHQJLQHZDVREWDLQHG >@&RPELQHGZLWK WKH VWHDP LQMHFWLRQ WHFKQRORJ\
WKH12[HPLVVLRQ IURPDGLUHFW LQMHFWLRQGLHVHOHQJLQH ZLWK 0LOOHUF\FOHZDVUHGXFHGE\DQG
WKH+&K\GURFDUERQFRPSRXQGVHPLVVLRQZHUHUHGXFHGE\>@
5HVHDUFKHUVDW$8',$*SURSRVHGDQHZW\SHRI/VSDUNLJQLWLRQHQJLQHLQDQGEHQHILWHG




WKH DXWRPRWLYH LQGXVWU\ WUHQGV WR GLYHUVLI\ 0LOOHU F\FOH HQJLQH ZLOO EH ZLGHO\ SURPRWHG LQ WKH
HQJLQHPDUNHW>@
)URP ZKDW PHQWLRQHG LW LV IRXQG WKDW 0LOOHU F\FOH KDV EHHQ LQYHVWHG LQ SOHQW\ RI SHUVSHFWLYHV
LQFOXGLQJWKH LPSDFW WR%6)&EUDNHVSHFLILF IXHOFRQVXPSWLRQXQGHUYDULRXVZRUNLQJFRQGLWLRQV
12[ DQG +& HPLVVLRQ XQGHU GLIIHUHQW HQJLQH ORDGV ORZVSHHG KHDY\ORDG DQG PHGLXPVSHHG
KHDY\ORDG LQ GLHVHO HQJLQH IRU LQVWDQFH )XUWKHUPRUH VRPH QRYHO PHWKRGV ZKLFK PLJKW EHQHILW













7KLV SURMHFW ZDV XQGHUWDNHQ ZLWK D <$10$5 7)0 HQJLQH DV WKH SURWRW\SH 7KH UHODWHG
VLJQLILFDQWWHFKQLFDOSDUDPHWHUVDUHOLVWHGLQWKHWDEOH7KHSURWRW\SHHQJLQHPRGHOZDVEXLOWZLWK












WLPLQJ ZDV DGMXVWHG 7KH PRGLILFDWLRQ ZDV GRQH YLD WKH VHOIFRQWDLQHG YDOYH SDQHO DQG SUHFLVH
FORVLQJWLPLQJZDVJRWWKURXJKDVHULHVRIFDOFXODWLRQDQGHYHQWXDOO\&$GHOD\ ZDVFKRVHQDVWKH
PRVW DSSURSULDWH FORVLQJ WLPLQJ $V D VHFRQG LPSRUWDQW SDUW RI WKLV SURMHFW WXUERFKDUJHG0LOOHU









(QJLQH SHUIRUPDQFH ZKLFK FRXOG EH UHYHDOHG E\ VHYHUDO W\SHV RI GDWD LQFOXGLQJ (QJLQH SRZHU
%6)&WKHUPDOHIILFLHQF\DQG12[HPLVVLRQXQGHUGLIIHUHQWHQJLQHRSHUDWLQJFRQGLWLRQV
   HQJLQH ORDGV $V LV VKRZHG LQ WDEOH  WKH WKH UDWHG FRQWLQXRXV RXWSXW RI WKH
SURWRW\SHHQJLQH<$10$57)0LV.:VRWKHDFWXDOYDOXHVRIHDFKSHUFHQWDJHVVKRXOG
EH.:.:.:.:DQG.:ZKLFKFRUUHVSRQGWRDQG


























)LJXUH  VKRZHG WKH FRPSDULVRQ RI H[SHULPHQWDO DQG VLPXODWHG HQJLQH SRZHU GDWD 7KH UHVXOW
VKRZHG WKDWDVIRU(QJLQHSRZHUWKHJDSEHWZHHQH[SHULPHQWDODQGVLPXODWLRQGDWDLVPLQLPDODQG
DOOUHODWLYHHUURUVDUHXQGHU DQG LWFRXOGDOVREHVHHQ LQ ILJXUHWKDWWZRFXUYHVZHUHDOPRVW
RYHUODSSHG LQGLFDWLQJ WKH VLPXODWLRQ PRGHO FRXOG HVWLPDWH WKH HQJLQH SRZHU RXWSXW ZLWK JRRG
DFFXUDF\
%UDNH6SHFLILF)XHO&RQVXPSWLRQ%6)& LVDQ LPSRUWDQW LQGH[ZKLFKEHXVHGWRHYDOXDWH WKH IXHO
XVDJH )LJXUH  LQGLFDWHV WKDW ZKHQ WKH HQJLQH ORDG LV EHORZ  WKH YDOXH RI %6)& GHFUHDVHV
VKDUSO\ ZLWK WKH LQFUHDVH RI HQJLQH ORDG ZKLOH EH\RQG  HQJLQH ORDG WKH FKDQJH RI %6)&























































































RIRXWSXWSRZHU%6)&DQG12[HPLVVLRQ %DVLFDOO\ DIWHU WKH LQWDNHVWURNHWKHSLVWRQ UHDFKHV WKH

































12[HPLVVLRQFKDUDFWHULVWLFV D ORWDQGEULQJVLJQLILFDQW UHGXFWLRQ WR LW ZKLOH WKH LPSDFWRQHLWKHU
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7KHPDLQ WDVN RI EXLOGLQJ D 7XUERFKDUJHG0LOOHU F\FOH HQJLQH PRGHOZDV WR DGG D WXUERZLWK D
FRPSUHVVRULQWRWKHIRUPHUPRGHODQGFRPSOHWHWKHSDUDPHWHUV¶VHWWLQJSURFHVV)RUWKHUHDVRQWKDW
WKH HQJLQHZDV WXUERFKDUJHG WKH HQJLQH EUDNH SRZHU DQG%6)&ZRXOG FHUWDLQO\ EH DIIHFWHG DQG






'LHVHO 70LOOHU 'LHVHO 70LOOHU
    
    
    
    
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,W LVREYLRXV WKDW WXUERFKDUJLQJGLG EULQJ WKHHQJLQHD KXJH UDQJHRIFKDQJHRQEUDNHSRZHUDQG
%6)&$VIRUWKHWUHQGEUDNHSRZHUURVHZLWKWKHHQJLQHORDGVDQGWKHUDQJHRI LQFUHDVHURVHZLWK
WKH HQJLQH ORDGV DV ZHOO :H FRXOG OHDUQ IURP WKH FKDUW WKURXJK DQDO\VLV WKDW %6)& VLPLODUO\
FKDQJHGZLWKHQJLQHORDGVEXWWKHRULHQWLVULJKWRSSRVLWHWRZKLFKEUDNHSRZHUZHQWDQGWKHUDQJH
ZDV UHODWLYHO\ VPDOOHU7KHVHFKDQJHVPHQWLRQHGDERYHDOOPHW WKH UHJXODU WUHQGVRI WXUERFKDUJHG









7KH12[ HPLVVLRQ RI ERWK0LOOHU F\FOH DQG'LHVHO F\FOH LQFUHDVHZLWK WKH HQJLQH ORDGZKLOH WKH
12[ HPLVVLRQ RI0LOOHU F\FOH LV DOZD\V ORZHU WKDQ WKDW RI WKH'LHVHO F\FOH  ORZHU RUPRUH
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)LJXUH VKRZVWKHFRPSDULVRQOLQHFKDUWRI12[HPLVVLRQRI'LHVHOF\FOH0LOOHUF\FOHDQGWXUER
FKDUJHG0LOOHUF\FOH,WLVIRXQGWKDW0LOOHUF\FOHLVDEOHWRUHGXFH12[HPLVVLRQE\DODUJHPDUJLQ
WRZKLOH WKHYDOXHURVHEDFNWRWKHIRUPHUOHYHOZKLFK LVVLPLODU WRZKDWSURGXFHGE\
FRQYHQWLRQDO 'LHVHO F\FOH HQJLQHV DIWHU WXUERFKDUJLQJ LV DSSOLHG 7KH UHDVRQ LV WKDW EXUQLQJ
WHPSHUDWXUHDVWXUERFKDUJHGHQJLQHZRXOGQRUPDOO\FRPHZLWKKLJKHUEUDNHSRZHUDQGWHPSHUDWXUH





$SSO\LQJ ELRIXHO IRU VXEVWLWXWLQJ IRVVLO IXHO KDV DOZD\V EHHQ FRQVLGHUHG DV RQH RI WKH SURPLVLQJ
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WKH LPSDFW RI WKH FRPELQDWLRQ WR WKH HPLVVLRQ SHUIRUPDQFH RI HQJLQHV FRXOG EH GHULYHG E\
VLPXODWLRQ ,Q WKLV VHFWLRQ WKH VHWWLQJ RI WKH WXUERFKDUJLQJ V\VWHPZDV WRWDOO\ DV FRQVLVWHQW DV WKH




$IWHU WKH ZKROH SURFHVV ZDV DFFRPSOLVKHG WKH 12[ HPLVVLRQ RI WKH WXUERFKDUJHG 0LOOHU F\FOH
HQJLQHDIWHUWDNLQJHWKDQRODVVXEVWLWXWLRQIXHOZRXOGEHDQDO\VHGDQGFRPSDUHGZLWKWKHIRUPHUGDWD
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7DEOHUHYHDOHGWKDW12[HPLVVLRQRIWXUERFKDUJHGPLOOHUF\FOHZLWKHWKDQROZDVUHGXFHGLQWKH
UDQJH RI  WR  FRPSDULQJZLWK WKDW RI WXUERFKDUJHG GLHVHO0LOOHU F\FOH LQ WKLVPRGHO
7KHUHIRUH WDNLQJ HWKDQRO DV IXHO FDQ HIIHFWLYHO\ LPSURYH WKH SHUIRUPDQFH RI 12[ H[KDXVWLQJ LQ
HQJLQHV ZKHWKHU LW LV D WXUERFKDUJHG RQH RUQRW)XUWKHUPRUHFRPSDULQJZLWK7DEOHZHFRXOG
ILQG WKDW WKH UHGXFWLRQ UDQJHV LQ WKHVH WZR W\SHV RI HQJLQH PRGHO DUH TXLWH VLPLODU DQG ZKLFK
SURGXFHGE\ WKHWXUERFKDUJHGHQJLQHLVVOLJKWO\ORZHUWKDQWKHQRQHWXUERFKDUJHGHQJLQH
3DUWLFXODWHHPLVVLRQV
6LQFH WKH VWXG\ RQ SDUWLFXODWH HPLVVLRQV FKDUDFWHULVWLFV ZDV FRQVLGHUHG DV D VSHFLILF ILHOG WKH
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,W FRXOG EH FRQFOXGHG WKDW WKH YDOXH RI SDUWLFXODWH HPLVVLRQV RI0LOOHU F\FOH LV KLJKHU WKDQ WKDWRI





,Q WKLV UHVHDUFK WKH LPSDFWRI0LOOHU F\FOH DSSOLFDWLRQ WR12[ DQGRWKHU SDUWLFXODWH HPLVVLRQV RQ
GLHVHOHQJLQHV DQGWKHLPSDFWRIWDNLQJHWKDQRODVDVXEVWLWXWLRQDOIXHOWR12[DQGRWKHUSDUWLFXODWH
HPLVVLRQV SHUIRUPDQFH KDYH EHHQ LQYHVWLJDWHG +LJK WHPSHUDWXUH LQ FRPEXVWLRQ SURPRWHV WKH
SURGXFWLRQ RI12[ EXW0LOOHU F\FOH LV VRUWRI ORZ WHPSHUDWXUH F\FOH LQ HQJLQHV WKHUHIRUH LW LV DQ
HIIHFWLYHPHWKRGWRUHGXFH12[HPLVVLRQ%RWKSUDFWLFDODQGVLPXODWLRQH[SHULPHQWVSURYHLWDQGDV
WR WKLV<$10$57)0(QJLQH WKH LPSURYHPHQW UHVXOWZDVVKRZHG LQ)LJDQG WKHUHGXFWLRQ
UDQJHZDVEHWZHHQWRFRPSDULQJZLWK ZKDWSURGXFHGE\FRQYHQWLRQDO'LHVHOF\FOH7KH
RQO\GHPHULWRIDSSO\LQJ0LOOHUF\FOH LV WKH UHODWLYH ORZHURXWSXWSRZHUDQG LQRUGHUWRHQVXUH LW
WXUERFKDUJHUZDVDOVRXVHGLQWKLVUHVHDUFKEXWLWWXUQHGRXWWKDWWXUERFKDUJHG0LOOHUF\FOHXVLQJLQ
WKLV RQHF\OLQGHU GLHVHO HQJLQH LV QRW D JRRG FKRLFH VLQFH 12[ HPLVVLRQ KDV EHHQ ULVHQ WR WKH
LQLWLDWLYHOHYHOFRQYHQWLRQDO'LHVHOF\FOH
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WKHLPSURYHPHQWRI12[ERWKRWKHUSDUWLFXODWHVHPLVVLRQV([SHULPHQWDOUHVXOWVVKRZHGWKDWHWKDQRO
UHGXFHG WKH YDOXH RI DOO NLQGV RI SROOXWDQWV QRPDWWHU XVLQJ0LOOHU F\FOH RU WXUERFKDUJHU$QG WKH
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